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Spiralians, which include annelids, mollusks and many other
protostome phyla, develop via a highly stereotypic pattern of
early embryonic cleavages. Although Spiralians represent
morphologically diverse animal phyla, their embryos share
many similarities during early development, particularly in
regard to axial patterning and cell lineage programs. For ex-
ample, in all species examined, the D quadrant acts as an orga-
nizer of axial pattern. In mollusks, macromere 3D is the precise
source of organizer activity, and molecular studies indicate that
MAP kinase signaling is required for this activity. In the
polychaete annelid, Hydroides, activated MAP kinase is not
detected in 3D but is instead found in 4 days, the micromere
daughter cell of 3D. This finding has lead to the prediction that
4 days is the embryonic organizer in annelids, suggesting a
heterochronic shift in the timing of axis induction in the annelid
lineage. However, there is no direct evidence from any annelid
demonstrating that 4 days is the source of organizer activity, and
functional experiments to test the role of MAP kinase signaling
on axial patterning have also not been done. To address these
outstanding issues, we report our investigations of axial
patterning in another polychaete, Capitella sp. I. This species
offers many advantages for studying early development inclu-
ding large, unequal cleaving embryos that can be accessed and
manipulated during early stages of development, and a se-
quenced genome to facilitate identification of the molecules
involved in axial patterning.
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The hierarchy of the segmentation cascade responsible for
establishing Drosophila body plan is composed by gap, pair-
rule and segment-polarity genes. However, in anterior regions
of the embryo, no pair-rule stripes are formed. This and other
evidences led to the hypothesis that anterior gap genes might
repress anterior pair-rule stripes formation there. We previously
confirmed that for the gap-like domain of Slp1. Here we show
that the anterior domain of Tailless (Tll) and Huckebein (Hkb)
work in combination with Slp1 to repress anterior stripes. We
detected first and/or second stripes of hairy (h), even-skipped
(eve), runt (run) and fushi-tarazzu (ftz) with subtle increased
shifts and/or anterior borders de-repression effects in slp−/tll−
and in slp−/hkb− embryos, compared to the effects detected in
single mutants. Furthermore, the expression of tll and hkb
ectopic domains along the ventral region repressed the same
stripes affected in the mutants. With the ectopic expression
system, we were able to show that Tll is working through a
gradient mechanism to repress the gap genes gt, kni and Kr.
We are presently investigating whether regulatory regions
responsible for anterior most stripes respond the way endogen-
ous stripes do in the mutants and in the misexpression assay.
doi:10.1016/j.ydbio.2007.03.624
Program/Abstract # 324
The role of bicoid target genes in anterior patterning in
Drosophila
Gozde Yucel, Stephen J. Small
Department of Biology, NYU, New York, NY, USA
One of the intriguing questions in developmental biology is
how to generate a complex body plan from a single cell. The
larval and adult body of a fly is segmented and this is achieved
through a segmentation cascade that originates in the oocyte and
subdivides the embryo into increasingly refined domains. This
project focuses on the maternal morphogen Bcd, which is
distributed in a gradient. Embryos from mothers homozygous
for strong bcdmutations lack head and thorax, suggesting that it
is at the top of the segmentation cascade. We would like to study
how bcd works through its target genes in anterior–posterior
(AP) patterning. Our hypothesis is bcd activates its target genes,
which then autonomously control the formation of specific head
segments. To test this, we have begun a series of experiments to
re-engineer the Drosophila embryo by creating anterior
gradients of five individual Bcd target genes in embryos
completely lacking Bcd. Our preliminary work suggests that
replacing Bcd with an anterior domain of the gap gene giant (gt)
does not rescue the bcd head phenotype, however it causes a
worse phenotype, a loss of more segments in the middle part of
the body plan. We found that gt functions to keep the gap gene
Kruppel out of the anterior region, and thus is a permissive
player in head development. We are currently replacing the Bcd
morphogenetic gradient with four other target genes, ortho-
denticle (otd), empty spiracles (ems), buttonhead (btd) and
sloppy paired 1 (slp1). These experiments will shed light on the
network of genes that control anterior patterning of Drosophila
and try to answer the evolutionary question of how insects
lacking bcd can achieve anterior development.
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The establishment of proper gene expression territories (GET)
along the dorsal–ventral (DV) axis of the Drosophila embryo
relies on controlling nuclear translocation of the real-like
transcription factor, Dorsal (Dl). After fertilization, the maternal
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